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(54) Hot riielt adheslves based on hydroxy-functlonal polye^ers 

(57) Hot meH adhesive compositions, particularly - 7 Vi ; " 

biodegradable hot melt adhesives are prepared from 10 ! .' V^7.. : 

to 90% by weight of a thermoplastic methylol polyester ; : ; 

prepared from the reaction of at least one dicarboxyllc 
acid with a diglycidyl ether, a cfiglycidyl ester or a combi- 
nation thereof; 0 to 90% by weight of a compatfole tack- 
ifter; 0 to 80% by weight of a corrpatfole plasticizer; 0 to 
50% by weight of a compatible wax diluent and 0 to 3% 
by weight of a stabilizer. 
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Description 



This invention relates to hot mot adhesives. and particularly to hot melt adhesives Which are compostable or bio- 
degradeaUe and which are based on spedfic thernxipjastic polyrn^co^ning at least one hydroxy group per repeat 

"^Hot melt adhesives are used commercially for a wide variety of applications. The major advantage of hot mett adhe- 
sive systems is the lack of a carrier fluid which eliminates the need for drying the adhesive film once rt is applied to the 
substrate. This elimination of the drying step overcomes hazards associated with solvent usage and ateoaHowsfor 
faster production One speeds and lower transportation costs. Depending on the desired use. the degree of tack of the 
hot mett adhesives may be varied over a wide range to produce adhesives varying from pressure sensitive to non-pres- 
sSeswSve in character. Non-pressure sensitives are used, for example, in bookbinding bag <«fing. <*se «d ca> 
Ssealing Pres^ 

sanitary pro^ar^^ I^T™ 
Hoimrtadhe 

vinyl acetate, styrenic Uock co^ym^ahd polypropylene to name a few. These compositions are further taddfied. 
SaLzed. a^eirrforced with a variety W 

occurring feedstocks such as wood, gum and tall oil rosin arid terpenes. These classic compositions are generally very 
resistart to degradation once the a . ^ . 

The present invent stero l mbvement to utilize raw materials which have demonstrated some 

level of degradation. Such conipositions advance the state of the art of hot mett adhesives by allowing for the develop- 
ment of hot melt adhesives which either degrade naturally after coming in contact with the soil or which can be com- 

P ° St H d has been suggested to use varied 'biodegracJeable polymers such as hydroxyDutvrateAwdroxyvalerates and 
potylactide homo- or copolymers as the base polymere in hot mett adhesives; however, these prior b^radeabte 
adhesives suffer with i*spe* to their m C ^^l^ ^ ei *^ ^ 

a f^ e ^ve^1c^ that^use of Certain lydroxy futictional polyesters as the base polymers in hot mett adhe- 
sives provides adhesives with improved 1^$^mPM$^4$* JWJgTO^ * e 
SnpSewL otheV bioctegradeable ingredients and may be plated ^ a range of 

pressure sensitive to nc^essure sensitive hrt mett •• ^ 

Thespedftepolyestere iiBlized herein were designed for fitm and injectioin^ing appHca^ have not here- 
tofore been used as the t>asepbJymerforhot mett adhesives. \rjz^«;im:x -u, ; ft ^ 
to its deadest asp^ 

weight of a thennoplastic methytol polyester prepared from the reaction in the presence of an onium catalyst of at least 
onVdicarboxylic acid with a oTglycidyl ether, a diglycidyl ester or a combination thereof; 0 to 90% by weight of a com- 
patible tacWfier; 0 to 80% by weight of a compatible plasticker; 0 to 50% by weight of a conpa^ 

to 3% by weight of a stabilizer. ^ . . . hrit 

KwiDbe recognized that the general formulations described above can be adapted to include a wide variety of hot 
mett adhesive compositions, the more precise formulations of which will vary depending upon the specific end use the 
40 knowledge of which is readily available to those skilled in the particular art Thus, in general, pressure sensitive adhe- 
sives can be prepared using 10 to 90% by weight of the polyester, preferably in its essentially amorphous form, 10 to 
90% of a tackrfying resin. 10 to 80% plasticizer and 0 to 3% of a stabilizer. Preferred pressure sensrtive adheaves are 
prepared using 10 to 50% of the polyester; 20 to 60% of atacWfying resin, preferably sucrose benzoate; and 20 to 40% 
of a plasticizer. preferably a Methylene glycol benzoate. Lower levels of plasticizer may also be employed to produce 
adhesives useful for various end uses such as in construction adhesives for disposable products where some initial 
degree of tack is needed but no residual pressure sensitive properties are required. . 

lngeiieral.iKm-pr^ 10 to 90% byweight of the polyester, prefera- 

bly in the crystalline form. 10 to 90% tacWfying resin. 0 to 50% of a wax-like diluent 0 to 70% plasticizer and 0 to 3%of 
a stabilizer. Preferred non-pressure sensitive adhesives are prepared using 20 to 60% of the polyester; 10 to 40% 
sucrose benzoate; 0 to 50% of a plasticizer. preferably a Methylene glycol benzoate; and 0 to 20% of a wax-like diluent, 
preferably hydrogenated castor oil . N,N'-ethytenebissteararnide or N-(2-hydroxyethyl)-12-hydroxy stearamtde. 

The major component of the adhesive of the invention, present in an amount of 10 to 90% by weight of the adhe- 
sive, comprises a thermoplastic methytol polyester containing repeating units of the formula: 
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■r itu.Vi. 



10 



IS 



SO 



SS 



SO 



35 



1 _o2- -^-««^v a divalent oraanici^ 

individually hydrogen or ,'^»"* . ^j^^i,^ 
These peters are preyed byre^^ 

bon dl^t moiety such as a.Ky.ene. - ^^S^oups which are : irterrup^y^ * 
tons or (2) an aliphatic heteroatormc moiety havrng *^Tc!ZZ\ «utoonyl and sulfoxyl. Of these aliphatic divalent 

dialkylenearylene. ^"""^^l?*^^ 

rylene sulfide and diaryienecyanomethane. Samples «°~^^^^^ idenft rfphenylenemethane. Iff A^-^ : 
a^^ma.ena <**^^^ o^nan^ divalent 

tetraalkyloTphenylefie^^ •% 
aromatic moieties. J( _, 2 •« an aitahatic or cyclo^iphatic residue leads to hot melt . , 

seated by the formula: . ^ . ^ ; ^ ^ 
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The polyesters are optionally terminated by including myofunctional acids or glycidyl compounds by methods well 
known to those skilled in the art 

Examples of suitable diacids include (1) aromatic diacids such as prrthalic. terephthalic and eopMhaltc aads and 
biphenyl and naphthalene cficarboxyiic acids, as well as (2) aliphatic diacids such asac^ suberic and sebaoc aods^ 
In^Son. mixtures of different diacids can be suitably enjoyed. Ot ihese oTaads. ^ o^decarwc arrt 1.4<fi<arboxyl 

^ Exa^efof'S^fdih^dric phenols include M'^sofMopyfidene bisphenol (bfeohenol A). 4,4'^t^oxydiphe- 
nyletnylethane. 3,3'KlihydroxydiphenyWietnylmethane. 3,4'<fihydracydiphenylrnethyH)rop^ bsphenol. 4.4- 

dSxyd^enyioxide 4.4'KlihydroxydiphenylcyarK)rnethane. 4.4'dihydroxybiphenyl. 4^<r^roxybenzo^enone. 
44^hydroxyoTphenyl sulfide. 4.4'<iihydroxy-diphenyl suHdne. 2.Mihydroxynaphthalene. 1.4'<fhydroxynaphtt«len^ 
cate*T5s^ !" ™«* Nos. 3.395.118; 4.438 254 and , 

empkved. Of thase c*er 

Examples of prefwnSd brtWcaiafysIs "aWes wherein 

byl isVmo^ent hydrocarbon radical such as aJkyVaryl. cyctoalkyl. aralkyl and aB^. ixef^hanng ftom 1 to 
16 carbons Examples of such preferred onium catalysts include tetraWs(rvbutyl)anirnonium bromide and the corre- 
sponding chloride, iodide and fluoride, with tetrakisCn^xrtyOamnxjnium rxofrtde bang most P/*«T«i Other sur^bte 
o^caialystsir^udetetr^^ 

^ P Th1^ertere^e d sUr^ 

^^^polymers and their preparation are described in more detail in U S. Patent No. 5.171.820 issued Decen**^ 
15. 1992toMang etal. Alternatively, they are available from Dow Chemical. One sudi product ts *e crysMnemater^al 
having a Tg of 10'C derived from hydroquinone diglycidyl ether and 1 ,10^lecandicarboxyLc acid, havmg the structure: 



30 




f&i&i --.oh s»se^.^m:#!tofX^»^ - J ? iftw%o »S&$3r-fsm '• 
°<^<^ 0 v ^ ^ ^ — - 



35 



Another such product is essentially amorphous, having a Tg of 69*C, a polyester, ether) derived from bisphenot A 
diglycidyl ether and 1,4-cydohexanedicartxjxylicacid. having the structure: 
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The or^talline. semi-crystalline or amorphous nature of the polymer will also dictate the compattoility of the poly- 
mer with the other raw rraterials used in the adhesive formulation. - ? , ^ ^ ^^-r^^^^^^^ 

In the case of the tackifying resins, we have found terpene phenolic resins to be compatible with the crystalline form : |Tt , 
of the polymer. Sucrose benzoate. however, is compatible with both the crystalline and amorphous forms and ts Refer- 
able for use in these adhesives since it is also txodegradeable and compostable. The sucrose b^oate e preferably 
utilized in its alcohol soluble form wherein the benzoate is partially esterified. This grade is a light colored, clear non- 
crystalline solid with a softening point of about 95*C. Alternatively, the non-alcohol organic soluble grade, a water-clear, 
non-crystalline flake solid having a softening point of 98«C. may also be used. Both grades are available commercially 
from Velsicol Chemical Corporation. 
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Depe^ng on *e e^-use ap^icaUon. ^ — '25^^ 

conp 5STp.a S tici Z ing or extending mm, Dynaco. 720 from HOIs; benroate 

indite phthalate ptasticizers such as ^^Jte- ^Lflex S fcw VeteicoO and diethylene glycol benzoate ..... 
ptesficizerssuchasdietnylen glycol d.beru»ate ^^^SdZam from 0.5 to 0.95 (e.g.. Benzoflex 2-15 - 
where the mole fraction of **2i2?22£ ^S^TES^ phosphate (eg.. Motor 154 

High Hydroxy from VetetooT); P 1 ^^ 16 ^^ ^Ses ti2^Uuch as the phenyl ether of polyethylene gty- 
availablV from Monsanto); poty(ethylene ^^\^^^^^ Ring and Ball melting points below about 

not exhibit pressure sensitive P^J?"*\^ ? j^droxv stearamide wax. hydrogenated castor oil. oxidized synthetic 

Suitable waxes include N K 2 ^ rox * < ^ 124 ^^ above about 1000 , 

waxes. N.N-e1hy.ene«ssteammide. ^^^^^^h^^^ 

eo^^tna^es^^ 

Xmong the applicable stabilizers or a f^^^^^^ rtainin g phenols. Representative hindered 
phenols and rnuttifunctional phenols such as ^S^^Tb^ne- pentaerythrtol tetrakis-3-{3,5- 
& include: 4.4^ethylenebis , , 

pteserrtln levels of abou^^ 

«, OpttonaJaddilivesrr^^ 

Armx^ese adcfitJvesmay be inched '^^^^^^^^m. and preferably 5to2Mtby^ 
rnayalsobepresert^^^ , 
wefcht) of certain thermoplastic polymers ™^*^.^* C ^^ cx>monomer as well as polyiac- 

and ethylene n-butyl acrytate ^^^^ n ^^^^J^S^o polyesters such as Dynapol poly- 

35 tkle. poTy(hvdroxy butyrate hydroxy valerate) or ^^^^^S^ and strength. Alternately and 
mers from HOte. These polymers are emrioyechn ^^J** JJJJ JJ* ^ weight of certain hydrophOic pd- 
inparticula/. ftrnaybeo^rableto.ncora^ 

ymers such as polyvinyl alcohol, nvdroxyethyl ^^^S^^^Sy the acetates with a degree of 
oxkfe). polyvinyl pyrrolidone. r^yethyloxazol.ne^mch ^^^SeSheXes which may be desired for 
40 substitution (DS)<2.5 which will function to increase the water sensitivity or me 

some appncations: > - ; ; "» ; " ! f- rf "^ l ^^^na'fwlrtt^taio«'<n the art An exemplary proce- 
These hot melt adhesive compositions ^^^Mrt^^™^ ^ plasticizers 

dure involves Placing approximately 40% of ^J^J^S^^^ ^^ich is^urpped with rotors and 
and stabilizers in a jacketed mixing kettle. P^^" * e resin has melted, the temperature is 

<5 thereupon raising the temperature to a range of t^*^^*^^™^ mass is obtained whereupon 
lowered to 1 50" to 1 65-C. Mixing and heating are continued until a 

STe^nde^of the tacKfying resin is ^^^e ^^are kr^n in the art. The adhesives 
The adhesives disclosed herein may be employed m « ^ e ^ ling applications. The non-pressure 

described herein may be effectively utilized .n a va^ofpad^jng ^^^^^ operations. They may 

so sensitive adhesives may also be used to bmd a ^^^^Z^ we used in ind^idual or roll use appli- 
also be used for laminating tissue and/or ^^ n ^ , ^ e ^" ^ „^ustrS end uses. When formulated with plas- 
cations as in wipers, paper towels, toilet tissue and ^^^^^SS^, various disposable applications 
ticizers. the resultant adhesives mayl ^^^.XeS hos^Sgov^. bed pads and the like. In particular, 
including, but not limited to. «,^f£^ e H Sa3*e or spray construction techniques wherein 

55 adhesives are useful for the -T^S^^ or other flexible polymeric film 
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In the following illustrative exanples all parts are given by weight and all temperatures in degrees Celsius unless 
otherwise noted. ' ; ; ^ \. 4 'J.,^\^ .''/J'^'.^ /.v. .* 

EXAMELiS ... . ... , • , W w c^-^.to ,< : ^^,;,rr ,,: 

In preparing the following samples, a heavy duty rrixer which had been heated to 165-C and which was equipped 
with a stirring paddle was charged with 40% of the tacWfying resin and/or diluent After melting of the resins, stirring was 
then initiated whereupon the polyester was added slowly at 165'C ever a one-half hour period after which the temper- 
ature was lowered to 150'C. Healing and stirring were continued until a homogeneous mass was obtained whereupon 
the rerraindertf the tacWfying resin ar^ J 

The samples were tested using the following procedures: f- ^'^f^f^* ^^^^S*^'- 
Viscosity measurements were determined after 30 minutes using a BrooWiekJ viscometer (Spindle 27) at 250 P.,* 
Theadhesrvewasalsosi^ectedtoPe 
Peel Temperature Test Ahead rttesta*esWeaj^ *^. a 
oiass rod onto 60 pound/ream kraft paper. A second sheet of the same paper is superimposed on the first sheet wrfrun 
2 seconds and pressed thereto to form a kraft-to-kraft torxl The bonded sheets are then cut perpendicular to the adhe- 
sive line into 1 inch wide strips. Duplicate bonded specimens are placed in an oven with one freeend of the specimen 
attached to af«ed si*pc*aiida 

temperature is then increased in 10°F increments at 1 5 minute intervals. The temperature at which bond delamination 
20 occurred is specified as the peel temperature. " :? - " \ '-„;^';;- • • 

Shear Temperature Test: Samples are prepared as in peel temperature test but separate sheets of Kraft at opposite 
ends of the bonded specimen are suspended and weighted to stress the bond in a shear mode. The temperature of the 
oven is increased as in peel test untfl failure occurs. - ' > • -] ^-'y^^^r^^'^^' 

Adhesion Test: A molten bead of hot meri at 325°F to 350«F was drawn across the middle (widttw«se) of a1 x3 
strip of corrugated paper. A second stnp tfcorrugarted paper was tt^ a 
50 gram weight placed on top of thecaistnjctton. Tte 
ture AfteragVthesan^ 

The presence of fber tear indicates exoalleritac&estortf^ 

Tack and Range were measured by drawing out a 3 mH thick adhesive film and quaTrtathrely ; nieasijring the tflc^byf ^ 
determining htotim***^^'^'*™ be made Wthefambefore ft .MiM^wMt indicates, 
the number of seconds during wWchlhefingerpririts ean be ma^ 

a bead of adhesive to cigarette plug paper, forming a bond and conditioning the bond for 24 hours at rcom temperafere. 
After conditioning, the bonds were pulled at 180° mode by 1«wfc atuk#mmm&**^*?!^J* 
Some of the adhesives were also tested for thermal stability by storing at 275°F-for 24 hours and then noting the 

35 appearance of the adhesive. """ 1 ' ^-^ : ' W '^'^^.^ W J^J^^^ 

Examples 1 and 2 show typical formulations of the invention in non-pressure sensrbve packaging case and carton 
seal type application. In these examples the crystalline poly(ether. ester) formed from the reaction of hydroqumone dig- 
lycidyl ether with 1,10-decandicarboxylic acid was employed (CRY) together with an alcohol soluble grade of partially 
esterif ied sucrose benzoate having a Ring and Ball Softening Point of 95«C available from VetetaX Chemical Corpora- 

40 tton. These formulations have tow viscosity and good high temperature performance as can be seen fromthe good 
peel/shear values. Also, the products have good low temperature performance as is demonstrated by the good aane- 
ston to corrugated at low temperatures. Lastly, these products have excellent adhesion to cigarette plug wrap. 
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TABLE I 



EXAMPLES 


1 


2 


CRY 


50 


50 


Sucrose Benzoate 




20 


Benzoffex 2-45 High 


30 


10 


Hydroxy! 






Paracin 220 


20 


20 


trganox 1010 


0.5 


0.5 - - . 


viscosity (cp) @ 250°F 


5,612 


10,920 


Peel (F) 


100 


110 


Shear (F) 


100 


ISO 


Tack 


Slightly Aggressive 


Aggressive 


Range 


3 seconds 


4 seconds 


Corrugated Adhesion 






0°F 


50% 


80% 


20°F 


70% 


85% 


40°F ,- :;; . , . 


70% 


85% 


Cigarette Plug Wrap Adhesion 


Excellent 


Excellent 


Paracin 220: N-(2-hydroxyethyf)- 1 2 hydroxy stearamide from Cas Chem 



The test results presented above show the adhesives to be particularly suitable lor packaging applications such as 
case and carton sealing due to its tow viscosity, good fiber tear and acceptable peel and shear values. 

Another series of hot mett adhesives were formulated into pressure sensitive formulations using an essentially 
amorphous pdy(ether, ester) derived from the reaction of bisphenol A diglycidyl ether and 1 ,4-cydohexanedicarboxylic 
acid (AMP) together with the alcohol soluble partially esterified sucrose benzoate. 

The compositions and test results are shown in Tables II and HI. 



TABLE II 



EXAMPLE 


3 


AMP 


25 


Sucrose Benzoate 


40 


Benzof lex 2-45 High 


35 


Hydroxyl 




trganox 


0.5 


Comments 


Good compatibility 


Viscosity (cp) 




@275°F 


4115 


@300°F 


2250 
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The resultant adhesive was evaluated and found to give a clear water white product Poly/non-woven bonds were 
made by heating the adhesive to approximately 135°C and applying a thin bead of adhesive onto the polyethylene and 
quickly mating the non-woven and next applying compression with a 200 g weight or rolling over the bond with a 5 lb. 
roller. The bonds were then pulled by hand and gave deformation of the substrate which indicated good penetration and 
good adhesion properties. --.-V: -v^v: • ■- 

In the following formulations several waxes were evaluated with the amorphous grade of the poly(ether, ester). 



TABLE III 



CYAMDI C 

CA/MvlrLc 


A 


c 
O 


D 


7 


AMD 


OA 


OA 


OA 


■ OA 


oucrose v • ~ - - 






^A 




Denzoaie 










uastor wax 


10 








isemamiae w-**u 




. io _ 






raracin £esj 








IO 


Denzoriex ou 










Denzoriex d-**o 










nign riyaroxyi 










IrganoxlOlO 


A C 




A C 


0.5 " 


uomments ^ 


- ijornpatiDie 


_ Lx>mpaiioie v 


■ . OOi 1 4>iuue 


oompatijie 


viscosity \cp) 










@250°F 








Not tested 


@275°F 


1,340 


4.100 


1,290 




@300°F 


735 


1.420 


715 




Corrugated Adhesion 










0°F 


10% 


Not tested 


0% 


0% 


20°F 


20% 




0 


0 


40°F 


95% 




10 


10 


Peel (°F) 


100 




130 


140 


Shear (°F) 


100 




170 


170 


Tack 


Aggressive 


Very Aggressive 


Very Aggressive 


Very Aggressive 


Range (seconds) 


8 


•■• - 1 " 


5 


2 


Castor Wax, Cas Chem: Hydrogenated castor oil ": i V^^T 
Kerramide W40, Wrtco: KN'-ethylenebisstearami^ 



As the results indicate, all of the waxes evaluated were compatible with the amorphous poly(ether, ester) in the for- 
mulations, in Examples 4, 5. 6 and 7 the low temperature performance was not within acceptable levels; however, the 
high temperature performance was within acceptable level. As mentioned above, this grade of polymer is best suited 
for, but not limited to pressure sensitive type applications, such as in the construction of disposable articles where low 
temperature performance is not critical. 

The following experiment demonstrates the improved utility of the pory(ester, ether) in an adhesive formula as the 
base polymer versus a porytactjde. available commercially from Eco Chem as PLA-Star. 
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TABLE IV 





8 


9 


Polytactide 


40 




CRY. 




40 


Nirez 300 


40 


40 


Cftroflex2 


20 




Benzoflex50 




20 


Irganox1010 


~ 0.5 




viscosity (cp) 






@250°F 


10,975 


11,363 


@ 275°F 


4.375 


5,713 


@300°F 


Unstable 


2,905 


/ftk oof of 

<§> 325 r 




i.OOU 


Heat Stability: 24 Hr. @ 275°F 






Color (Motten) 


Amber 


Amber 


Skin 


None 


None 


Gel 


None 


None 


Separation 


None 


None 


f Viscosity @275°F 


3,488 


7,688 


r A - -x ■■ 


-20% 


+34% 



This example demonstrates the superior thermal stability of the poiy(ester, ether). The viscosity of Example 9 can 
35 be measured up to 325°F, compared to Example 8, a polylactide based formulation, whose viscosity can only be meas- 
ured up to 275°F, beyond which the viscosity is unstable, in that it continues to drop over time at these high tempera- 
tures. 

Claims 

40 

1. * A hot melt adhesive composition comprising 10 to 90% by weight of a thermoplastic methylol polyester prepared 

from the reaction of at least one dicarboxylic acid with a diglycidyi ether, a diglycidyi ester or a combination thereof; 
0 to 90% by weight of a compare tacWfier; 0 to 80% by weight of a compatible plasticizer; 0 to 50% by weight of 
a compatible wax diluent and 0 to 3% by weight of a stabilizer. 

45 

2. A pressure sensitive hot melt adhesive composition comprising 10 to 90% by weight of a thermoplastic methylol 
polyester prepared from the reaction of at least one dicarboxylic acid with a diglycidyi ether, a diglycidyi ester or a 
combination thereof; 10 to 90% of a compatible tackifying resin, 10 to 80% of a compatible plasticizer and 0 to 3% 
of a stabilizer. 

so 

3. The pressure sensitive adhesive of Claim 2 wherein the polyester is essentially amorphous in character. 

4. The pressure sensitive adhesive of Claim 2 comprising 10 to 50% of the polyester; 20 to 60% of a sucrose ben- 
zoate; and 20 to 40% of the plasticizer. 

55 

5. A hot melt non-pressure sensitive adhesive comprising 10 to 90% by weight of a thermoplastic methylol polyester 
prepared from the reaction of at least one dicarboxylic acid with a diglycidyi ether, a diglycidyi ester or a combina- 
tion thereof; 10 to 90% of a compatible tackrfying resin; 0 to 50% of a compatible wax-like diluent 0 to 70% of a 
compatible plasticizer and 0 to 3% of a stabilizer. 
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6. The non-pressure sensitive adhesive of Claim 5 wherein the polyester is crystalline in character. 

7. The non-pressure sensitive adhesive of Claim 5 comprising 20 to 60% of the polyester; 1 0 to 40% sucrose ben- 
zoate; 0 to 50% of a compatible plasticizer, and 0 to 20% of a wax-like diluent selected from the group consisting 
of hydrogenated castor oil, N , N'-ethy! en ebisstearamide and N-<2-hydroxyethyl- 12 -hydroxy steararrude. 

8. The hot melt adhesive of Claim 1 wherein the thermoplastic methylol polyester containing repeating units of the for- 
mula: 



w 



15 



OH 



3 O OfeOH 



20 



25 



9. 



wherein each of R 1 and R 2 is independently a (1) an aliphatic, hydrocarbon, divalent moiety such as atkytene, 
cycloalkylene and alkenyiene having from 2 to 10 carbons or (2) an aliphatic heteroatomic moiety having an 
alkylene or cycloalkylene groups which are interrupted by a heteroatomic moiety selected from the group consist- 
ing of oxygen, sulfur, imino, suKonyl, carboxyl, carbonyl and sutfoxyl, each R 3 is individually hydrogen or lower alky!, 
y is a fraction from 0 to 0.5 and x is a fraction from about 0.05 to about 0.4. 

The hot melt adhesive of Claim 1 wherein the polyester is a crystalline material having a Tg of 1 0°C derived from 
the reaction of hydroquinone diglycidyi ether and 1 , 1 0-decandicarboxylic acid or is an amorphous material having 
a Tg of 69*C derived from btsphenof A diglycidyi ether and 1.4-cydohexanetfcartoxylic acid. 



1 0. The hot meft adhesive of Claim 1 wherein there is also present in the adhesive (ess than 20% by weight of thermo- 
plastic polymers selected from the group consisting of ethylene vinyl acetate, ethylene acrylic acid, ethylene methyl 
30 acrylate and ethylene rvbutyl acryiate copolymers containing 12 to 50% vinyl or acrylate comonomers; polylactfcte; 
starch or cellulose esters having a degree of substitution less than 2.5; poly(hydroxy butyrate hydroxy valerate) or 
caprolactone polymers and aliphatic polyesters and/or up to 20% by weight of a hydrophilic polymer selected from 
the group consisting of polyvinyl alcohol, hydroxyethyl cellulose, hydroxypropyl cellulose, polyvinyl methyl ether, 
poly (ethylene oxide), polyvinyl pyrrolidone and polyethyloxazoline, cellulose acetate or starch acetate with a DS < 
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